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(54) VLIW PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a VLIW(very long 
instruction word) processor to execute an instruction structured 
with excellent code efficiency with comparatively short word 
and capable of simultaneously specifying many operations. 
SOLUTION: Fields 52, 59, 60 to specify three pieces of 
operation at maximum to the instruction 50 of 32 bit length is 
provided. Only an operation code 'cc' to specify branch 
operation in which a stored value of an implicitly specified 
constant register is defined as a branching destination address 
or a constant 'const' to be set in the constant register is placed 
in a P 1 .0 field 52. Which of them is placed is specified by a 
formal code placed in a P 0.0 field 51 of four bit length. 
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[#ltlf^tEiI] 

BUiB^y-y sV7 A -)V YC0±% T'ft 

y a y? i —)Vy- mxm o tuix^rv > t weft £-k£ 

!|^i;-f£VLIW7°cHr-y-f. 
[If*iI2] Sft^t^-^gy?*-/^*^* 
4f(|r^*SEfff4VLIWrn-feyttiJV^T, 
fufB^y-y a y 7 4 b'W*# S^W-tr* 

3 2 1* 7 vm^mm^m^^x'h izt mmt 

nvLIW7n^7t. 

&tirtti9ffi?& V L I W70t -ylftCtJV >r > 
MfB^y-y a ^7 4 -/l- K<0-5 *>^&< k 1 1 o{4 

TW 0 Wi&v > *> «t* -I. - k mm ■?& v l I wr 

4#frfc£ff*4VLIW7n*rfrfcisvvc, 
fflf&t^y— S' a y 7 4 K0D a -*y>&< k <> l oti 
#^5 y FORtfgSr* t "9 , P^msi^li 3 

iftKro t, Wft & £ k "t 4 V L I wrn -fe <y 
^. 

lufS^y-ya y7-f— /Wh'co a % 1-0(4^3— H 
(Q&fr ^o|fflB^^^I5^i4tfTlE^^S 

y- y a y 7 -f b" oircfO 0 wi*^ t we 
ft 4 £ k £#Sk v L I wrnt 7-9", 

HUlE^^y-ya y7^-;l^h'C0'3*>l-O{4^3~H 
W^£>&>9. ^lufB^{43-oc7)^y-ya y7 

4 — F £ 3 2 f -y h cDi^fIJI4Hd^ t> WCft 5 ^ 

[lf*jf 7 3 2 HiiLhw^y-y g y 7 * k £ 

llrt^3:JBM LUfff S V L I wrn-fe -y-9-T-ft -a 
T, 

^icoiufB^y-yay7 -f — ;i^h - fc(4^y-yg 
y<mM%W£fh l fflw*^3- WTttfWrti. 
m 2 cDWi^ y - y g y 7 ^ -/u F £te l ffiwt^3 

- f k *^y-y g y w*rm k & S r- * ti&j&t * i 
jllSLLW^^ y f k wa#*BMu 

friEm i w*^y-y a y 7 4 Hcabwut^a 

- Hsjisfttss i mm^mt . 


lWUfi^Sk. 

MlB^2^^y-y g y7 a -^FteWfrtitt^ 

- f taws*** 2 mm^mt . 

mm 2 0jwe¥«fc j; s jjsjsssmfcs^v mib^ 

y y Kt i iX&fcZtvfcT-f fc*t LTMIB^3- 
FKJ;oT}^3ftfc*^y-yay££frfS®2tf> 
gff^Kk HIU § i k Sr^tSfc *4 V L I W7nt -y 
tf. 

m&A8i miss lmii'-i' a y°7 < -frw 
TO4t?te^2^^y-y a y7 a -nvmwx o 

i /Jn§ l ^ k ^it k 1" S ft 7 IBii^ V L I W/n 
-fey -t. 

[ft*ii9] BufBmwt^y-yay7^-;^£ 
iBWut^a- W4MIBH2 o^y-y a y 

7 * H fcfi^Jt H commit k * 
#Sk^l>fl«II8|Btt^VL I W7D-b7t. 

[if^iiio] friB^^t^4^y-yay7 

^-;UK{43«T"ftO. 

m 3 cd Buis^y - y a y 7 ^ k imtim 2 

y— y g y7 a — kp] tfir^t-ft o t l flKOtf^n 

- K k 1 fflJsLh^)*^ 5 y H k fl&WftWt . 

ffiavL 1 wro-fev^iSfec 
friam3^^y-y 3 y7 ^ -;uk^^3- k^'B 

k. 

luiam 3 cDSi^at i § mci^^ itriB^ 
9 y k t i o Tfaes futr- 9 m ix HiriB*^3 - 

Ft:J:oTfBSS^^y-ygy&Mft-|»m3(0 

Hff#sk &fix. s ; k fflt t- i)it*ii 9 mm<Dv 

LIWTO-tvt, 

[ if 1 1 3 Mian 1 omr^ffit. mnt^ # 

^SDM*®Jffll-rS - k &#Sk -T4!f*il 1 OlBii^ 
VLIWTn-kyt. 

imm 1 2 3 Butam 2 ontr^a^ mib^ 2 co^- 

U y V 7 H y h* t J: -5 T 

itria^ 3 com^mt . mum 3 ^^-^7 y k 7 ^ 
h t atwifc^^ y h t x -o x mfeztifz t — ^ os: 

tHWHt^UffTi - k £!BS!k-rSi9£JS 1 1 IB® 
»VLIW7D-b7t. 

[ if *il 133 2 ffliii±^^^ y- y 3 y 7 ^ k 
£atr#*£l*KL3!ff$-4VL I W7°n-fe ytt*-) 

r, 

s 1 ^itrta^^y-y g y 7 -/wcte^y-y 3 

112 coMia^y-y a y 7 a -a> h ^(4 1 1111^^3 
-Hk^y-ygy^M^k^sr-^^fis-rsi 

fflUUi<0^5 y K k (0*IX{4SiCO^* s M*^. 
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MIEn 1 <7)^V- ; y 3 77-1 -jVYkZ^I-YtfW. 

frtitz^zmtt^- y zmmt&m i mwm. 
t. 

mm i <9jm£#&fcJ: mbsii^-^tmie:^ 

MIE^ 2 CO*^^ - ygy7^-^FC^3-h' 
k, 

MIEn 2 tf>jS¥fft#J&£ «t 4f!lf5?l£ll£*^'v ^tmie^ 

? y y K j -a t »sgs ftfc t — * tctt l rfria^-^ 3 - 
Hff3M£k izk iW&b-tl v l I wrn-i: 7 
[ if 1 4 ] fna^i mm. mm 1 &vn 2 

<D^y-y 3 y 7 ^ ~)V Y tixWizmwKWWfr 

tiX\^Z> WSfrififet 47*- v «y h 3 - F ^S^ii 

£7 b 7 4-/1^***. 

MfEV L I W7°n* v>91JS feC 

MIE7 * -V «y h 3- H S-jUBM-S 7 * - V >y hfiifS^ 

St, 

friS7 * - •? «y b jwa^atc «t 0 Mian 1 , n 2 avn 

3<?)4>&<kk loc^^y— ya 77 -f— ;UK£S3& 

0 m L-ciB'i-r itmimm mi &zt mm 
•tm-tmi 3iam^vL 1 wrntyt. 

coffimimizm 2 co^ y-y a y 7 4 FoffflU 
0MMSV^k*Wafc'f4ilW5Bl4Ba<OVLIW 

[if*ifi6] friBHi^^-^-^3y7^-;uF 

^#Sktl>ff*iMl 5lEicOVL IW7nt7t. 

[If*ili 7 ] MlEiSHH^ft^^y-y 3 y7 
n 3 wfrf&t^y-y 3 y 7 ^ mMiEn 2 otf^ 

l/- y a y 7 4 H k R t«3tC*-3 T l fflw*^3 
— Kk 1 fflJil±^)*^7 y Fk oaagtWi, 

MfEV L I W7°P-fe 'y"91i$ fefcs 

Mien 3 o^y-y gy7-f — ;p r*#M 
*^^^fria^-^3- k *fmt&m30>m$i¥-® 
b. 

Mien 3 comm^mzx & mm^mzm^ ^xmm^ 
yyYizx^xmMZtiKT-fizttixmtt^- 

Yl l z£^X%fe%tltt^U~i'ay*mft-f&m3V> 

mi^t mi hz.b zmmt-tm^m 1 6ie«« 

VLIW7"D^7t. 

nil 1 8 ] Mien 1 nmmmt. mrt*-%-to 


VLIW7'nt7t. 

imm 1 9 1 HufEH2<DHff^a}±. Mian2<D^ 

^7 y Y 7 >f -/U K Wtatfifc*^? Tl!i5£ 

Mian 3 com^i^i , Mian 3^57^7^-^ 
»tft3i»s£gfrt 4 - 1 mm t-t&mm 1 sisa 

(7)VLIW7*Dt7f, 

[MRCTI2 0J MIE7*-V«y F7 4-/WFcDfirSt 
JWEWl«5f^-5/g^7 4-;l'H^I3S, MIEn2 

at^S3 w^u— y 3 77 ^ -;i/K^a^ii^^3 

)V H fcjt3&»ix/i*3j-^. 5 7 H officii: , v ^ti & n f -/ 

h x°h h i t ; k k -rs 19*35 1 9 ism^v l i 

CII*3S2 1 ] MIB^ii 3 2 tf-y 0 , 

Mian{±4 xhhz. b mmbtmmn2 oiaacov 

LIW7'n-b7f. 

[ tf^If 2 2] 3 \m±.m^V- y a y 7 A ~)V Y 

m 1 ^Mia^^-y 3 y? a -^HtJin^ff 

H 2 WhuIE^^P- ^ a y 7 a -JV Y Wir - 9 

n3<7)MiE^^-y 3 y7 * -jvYizi&f'-fcoMffi 

Mian 1 co^-^y-y 3 y7 ^ 

- h zmm-hm 1 . 

Mian 1 comm^mz x mmtMmzm^xmm^ 

Zmrf&WU<09m^®b. 

Mian 2 o^-^y-y a y 7 * -/n* tjt*»#ifc^a 

-K^SIM-n.n2^?^Sk . 

Mian 2 nmzm. x h mmmzm^ ^tmib^ 

a - h t J: o TlBeS iifcf- ^ w<SjH<o*iJ»*^rf 
4n2^T^Sk, 

MlEn3o^y-y 3 y7 ^ -;i/Ftg^ti^^3 

— F 2:S?l%'f"4n 3 <7)fflM^f5lb . 

Misn 3 comm^-mz x mwmmzm^x mie*^ 
-r4n3^T#sk &fixi> ^ k ^^sik-rs vl 1 

W7°P^-x-9-„ 

[if*ii2 3] Misni <?)^y-y 3 y7^-;uK 
offiic(±MIBn 2 avn 3 cTj^-^ y- y 3 y 7 ^ -)V Y 
wftunimi 0 fc/hsv^k mw.b^-hmm.2 

2IE®«ovl IW7n*7t. 
[IMJI2 4] MIEn2co^y-y g y7 4-;uK 
^«{±MfBn3^^y-ya y7 4-;l/K«1fi^k 
^U^k*«ftk^-4lt*«2 3IEKOVL iwrn 
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[it *ii 2 5 } Mian ui2 Ax/m 3 co^y-y 

£ k *mLk~thmt.-%2 4ISmc7)VL I wrn-b -y 

[ff*l!2 6 ] 3ffl&±?)^y-y a^7^ -/UK 
fc 7 * -V -y r- 7 4 Ktr^t^Hj-SrjBM LMff & 

m l coMiE^y-y 3 yy 4 -;n«fcti£frt*.£*ir 

ffi 2 CO luf E*^ U - i/ a y 7 4 H t Jir - ^ 
i?3co^y-y 3 yy i -JVFZtl^tllZgmtfW.fr 

tix\^ f&fctiy b 3- k#sj&» 

- Ymmt&m i osi^&k . 

mmm2co^u-iy 3 yy ^ -)i¥izm^titzt^ 

— hst mmthm 2 mmm t , 

mm 2 <os»Kt i & JBfBSjra^ >t mie*^ 

&m 2 outrank, 

- h* £ JBgrr 3 WWSH^k , 

mi eh 3 mmzmzi. h mm^mzx^ ^x wr** 
3- vizx^xm^titz^-^coMmmmm^m^ 

iaiB7 * - v >y h 3- k *mmrh y nm^ 

Sk. 

Ml E7 t~-?-yb Wffimiz X *) fflEH 1 , ® 2 aim 

3 co^-*< t i i a y y < -iv wzim. 

i?m.pfix\^tmm^fitzik^z. zcoMmm o ttj 
LTfE'fi-ri>safEii*afc zmi&z. t mmt-?& 

VLIW7D-fe-yt. 

[ If 2 7 ] m BifrfrO* 3 2 h* <y MIT* S -I k £ 
k £ if 2 2 Xt± 2 6 ISa^ V L I WTn -fe 7 

[00 0 1 ] 

Xfo ~> X 3- F^^COftV ^££Hfrf 4 7°P-fe >y -frfC 
[0002] 


7°0-fe-y-tfc LT, VL I W (Very Long Instruction 
Word) T-*T?f-*£SS7°n-fc«y1?- (JJIT. r VL 

[ o o o 3 ] v l i wrn-fe -y^ji. flSfc«»<98t3e 

tt . 3 y^M 7 i o T V -X7°n ^7 A fcfc ft l> :*^.y 
-y a y K;l/T"C0M^Jtt/&^ai $ftx^y a- u y 
$*u^te£jS3*ifc fc 6 . k i bit. ^ftK 

mmkft&tlMZ, 2 5 6f-y h«*P<^VLIW 

*K )im r NOP^j fc^o. ) iffl. 

mzwxztifz3-b^mcom^vLimimi<% 
[0004] mm^tmco^imn-tm^cov 

LIW7n-fe»/ti:U, ffc*2ffl«*^-^g>'t 
[3]B#t^S-ri>i k^T&S 3 2 f'-y hWl&^^^rf 
SVLIW7n-fe7tjJ«*i Wtlf. «ffl! 3 F9-2 6 
8 7 8tcBI^§iXJtT-^«Uliia) .015 (a)» 
tXHl 5 (b) tt s ±E«l!*Sffifc*JftS#^7*-v 
>yf^^t, NB*t 21^^-5^ ay* 

»s&f **^7 v yK 1 fflco^y-y a y?t'ft 

*^-t4^7>r-V-y h&^o i^*Sffi{4s 
2h'7 hc7)7^--V>y h74-;Uh°4 1 OWHtiof 

ZcOti^zmfrtltz^ls-i' a y^^fflii^^SiJ 
6. 

[0005] 

[%0J#«$LJ:9kti>il!i] IfrlKtft*. ±Mm 

mmmi. 3 2 t*-y h^co 1 ffl^>i(M»THi»>tejtBrc 
§ §^y-y a ynmmmX' 2\m% 0 . ^«M?iJ 

$«TUU^V^WI>S. 32f 
■y hcOgm&yy'X^t^'y h-f 43tftfc-e^)®R*2 

1 6 t*«y h t-fe <y h t?t^tii. ^^^y-y 
a y(»^<r)ii#>im\z 2im 3 2 f-y 
ZtiXlto* 

[0006] %c\x\ if%mifrfrhmm^zm&x%: 
ztitziicoxfo 0 , wmm ^rnm^xh 

43-h'^$coj:v^ji^-r4^ ^Jiffs 32f 
•y hftco^T-?)ix{f3fflm±^^p-y b y^ms 
•T4 i k#'T'§ S i a ^^IttO^i^SrUff-rs V 
L I W7n-fe -y-t^^-ri) i k *H 1 Wfct4 . 

[0007] *^coii2c7)ae^±. ttws^ 
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4^£Hfi : "t4 V L I WTn-fe -y £»T4 ; k X" 

tit, 

[0008] 

Mfco^y-y a y 7 * H*» 
yy 4 -jvYcomx-mwm^hnx-fc&z t mm 

[00 09] iftfcioT. ift^f^T^sr^U-^ 

g»t 5 £ ^f&k &4<DT\ JtSSWS^igJIttifrfr 

hc\k tfX'% 43 — i v*M3t*#*-*#frfc!5 
frf4 v L I wrn-fe viwseastL* . 
[ o o i o ] a*;, jjsis2<oa»*iaa&t5fcftc* 

**jKRL£fft*VL IW7"o-fey9-C*oT, Hi 
CDMfE^l-'— y ay7-f — A'Ffcf&t'^l-— y<7) 
jffiHfcf&J&fS 1 ffl?)^3- FcD^X{45£lfceD&#B 
j&tfu H2^Mie^l/-^3^7^-^K^(i:lii^ 

* 4 1 «Jkd^7 y F k <ni&xiiM9w*mfr 

*l, fESl^lz-yg y7-f-;PF£^3-F 
^a^^^t3|ylE^3- F£jBim>SS 1 Oftls! 
^ISfc , MIEm 1 ojBffcf St J: SJBffigiliJcS-cavt 

4 -)V F - F ^S*^^^fflB^^3 - H 

mmtm2 nmmt . msm 2 mm^mzx 
mm&mzm^xmitt^y yvuzx^x&fczti 
tzT~ 9 m ix mm ^3 - h t«t o -cjuss*!*:* 
^y- y 3 y zmmt m 2 <vmi^®. t *mx. 4 z. t 

[00 11] ZtlfcX-oX. ^W^^^ya 
y y 4 -)V KfeHiKra- F SIKifflSsW* tfc*&? 

^ti, flsw>*^.u-i/ 3 y -cttffl $ jearcaw) 
x&<zktm&k%h<nx^ mmm^mMm^T 
&ixi>3- mmm&T uz< v ^ £irf 4#^s- 

ggfft 4 V L I WTn-fe v1h&*58S;S;ft.4 . 
[00 12] 

ts, *BHHnrCtt, r ^J fc(i*7°n-fe-yWlilB#M 
? LSSfrt 4 3 - L s r ^y - y 


[0013] #7°n^ -y^A, V L I WTP-fe yTC* 

0, 3 2 1* y f reno^sr a? Hsstrf 5 . m 1 

(a) tt % #rn*v^Wf4lft^5 0<D7 4-/U 
mtiL*7Ftmx-*>t>. HI ( b ) H2 1 ( d ) fi 1 6 
«£<Df8N*7*— V-y hZ^tmX-fo*), ZCDoh, m 

i(b) {i3^p-y 3 y. Hi ( c ) ii2^y- 

ygy 11 (d) ttl^U-isaymtiftemSX* 

[0014] i^^r 5 014. 32 f<y hB^6*T* 

J;DP0. 0 74-;PF5 1, PI. 07-f — F 5 
2. P3. 27-f-;Uh*58) frb^h, =5r*3. P 
2. 0 7-f ~;UF5 3~P2. 2y 4 -JUY 5 

-TZtktbxmmny i -ivy 59 mv. P3. 

07-f — 5 6~P 3 . 27 a — /H* 5 8n?JV—7 

ztktbxm2mn.y j 6 o kw&. 

[00 1 5] 01 (b ) ~IH1 ( d) fctSliVC, "co 
nst" tiSitT'S) 0 . ;ii* { fflv^fii>^^p-y3 

y hQttwmtt&mtMmti. "op" {4^- 

^U-^ay«ffiS^*&^rS^3-F^ N "Rs" 
teV-AX^yyYkft&UitXft:, "Rd" (irX 
f H-yay^yFW^l^yX^, "cc" 
(4*ro-fe y IhWii 4 3 2t>M/y^ (0 
3(C^S*l4SRUS/*^^ 3 6 ) c^M£4H!&fc?)tt 

M#ttX{±fflM#ffi ( x ^ xry-x^ y f ) ft hit 

[ 0 0 1 6 ] 4fc, i*lfe3-H<01tttlfc»ftSilfe* 

ffli. Hi?n^7 -r f 5 9 ai^m 2 m%y 4 ~)V F 

6 0 CD I vf*W3:fr**P - 5^ g y Wfc Afcffl V fc W 

•C**A>^^rf. ¥iUf, y*~ V<yF3~F^' "6" 
T*4#^7*- 7v FO*§-&T"&ixi£s PI. 07 -f 
F 5 2 13a* s <lfc 4 t"-y h<7)mWL " c o n s t 1 " 
k P 2 . 1 7 4 -JV F 5 4 tZffipttfZ 4 f «y F 
"constl" fctitS-g-Sn, 8 t"-y FcDSiCi; LT 
H 1 ?!St7 -f -)V F 5 9 C0^3 - F " o p 1 " fcStJE 

•rs y f i t mmtt . 

[ 0 0 1 7 ] »*Sff*>*V^jafc "const" 
Ji. *7°n-fe 7t«X 4#fflC0 3 2 t'y F 

(H3(C^$^S®RU^^3 6 ) «Stt§^l»SiC 
*^t. 0>Ji-{fs 7t-77 F3-F^ "0" "C&iifir 
^•7 *- V -y F fcUft 4 P 1 . 0 7-f — ;P F 5 2 
Wt4 t'y FcDgm "const" II «JR«fc:ffiS$ 

[0 0 18] 112(4, @lt-fflV^tiT^4 3aS^ 
^.3- F " c c " „ " o p 1 " JSttX " o p 2 " -etl^'il 
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m?b&. 4h'7h^3-H "cc" is, lemm 
s^s. mi^ ( "e q " ) , mi<% 

0 ( "neq" ) , iO^t^ ( "gt" ) WfcS. 
#«W-4J&s$ ^fEstcfcwr "i" tfjfitt 

q " it , mm^m^m i v ^«fi*«tMf 

"e q i" i4, SCto^JtKtSS^Li^fcffiWStfl 
iftgfc J: 44HRfcfT$t3 *^->< a y£«ift-f4 . 

[00 19] 4t'«y h<D^3-F "op 1" (4, "a 
dd" (Mm.) , "sub" (ME), "mul" 
Jt) , "and" (RSIR) , "or" (i?8ft) ^£<0 

tg&t. "mov" (3 2t> M t-*** 

j£) , "movh" (A-77-Hf-^«eS) , 
"movb" (AV hf-^^tejl) ^4) US/*** • U 

[0 0 20] 4f'y hcO^^-K "op 2" {4. JJE 
#^3 _ K"opl" t ffi«IIii-IMl>VyX 

■ p^^BMBStJnir, "i d" (^^w^u 
^^^17-Hf-^«n-K) , "st" (i/j; 

4*^*4. 

[ 0 0 2 1 ] 0 1 ( a ) £^$*Ut#7 4 F 
5 1, 5 2, 5 9, 6 0^#^£»f4, P0. 07 
4-^F5 1f4, :^5 0«7*-77b^gf 
4 4 t'-y h<?)7 1-77 b 3- F £5< jfctf>C97 4 
YX'fo 9 , JI#««4, 01 ( b ) ~H 1 ( d ) fciSS 
tut 1 6a&<0i8r^7 -y bco— ofcftjg-fS . 

[00 22] PI. 07 4-/H« 5 2(4, S^X(4^« 
fflco^3-H*a<^:*(?D7^— ;l/KT*4. i^P 
1 . 0 7 4— ;UF 5 2 £JgR#£#tfut*£ ( 7 * - v 
-yh3-K = 0, 1, 4~9 £J4, ^tOSiC 

(4, 5£$tf^7s*3 6 CW^Sti: &4*I£ (7* 
-V>y F3-F=0, 1, 4, t, H1MS 

7 4-;UK5 9XttS52fc»7.f-;UF6 0<9:fr^5y 
Ftf)-a&£»j£t4*&& ( 7 *--?-y F 3- F = 5 , 
7, 8, 9, B<D*£) 4:#&4. S^fc. JSRI'S'** 
^3 6 WS«-f4^fc5r4^={4, f»4t'7 F?) 
jgR^j&qSMS ft 4 m& ( 7 *- V >y F 3- F = 0 , 

1 ) , » i «*7 a -)v f 5 9 xnm 2 mny 

4 -)V F 6 0 fcfij&tfufc 1 2 h'«y b<9S£8i:£fctttt$ 


ft4i§ili- (7*-v>y F3-F = 4, 5tf)*&) bifiJb 
4. 

[002 3] ;<0P1. 0 7-f-;H*5 2(c4HR 
fflco^n- F " c c " #E*tfifc*£ (7t-77b 
3-F=2, 3, Atf)*£) t(4, SiS[PvX^36^ 
^ttStUtSit&^^ffi^mt LT, Xf4, ffl*T 

flf^S. £l8t»7 4-;H>*5 9(4, #7°n-fe«y-fWh 

y (mmmmn. ^is^mm m&tit^bco 
t^a-Ft^uyv (y-wt'^f ^-^3 
y) h^fflX(4Sij^E^tL4. 

[0 0 24] H2«»7^-^H6 0{i. ±IE»1«W 
7^-^K5 90^(^DtT, *7°n-fe-y-9-t^g|5 

54, 7^vySiO*7n-t-y-iftfc^T{42o^±co^ 
^^-y3>&|5]^||ff-r4^^v^t, * 

— F (H3t*5{t4^7yHT^-b7.a54 0) Srlo 

[002 5] idT', 11(b) -01 (d) 
^#^7^---?7h^{4OT^W s S)4o lll:^ 
m "const" t#gUTW4J:at, 
3 6fc®R*«*lS-e:4#^7*-"7y h(4^C03}lt5 

( 1 ) 7*-Vyh3-K# "0" X(4 "1" C7)%&: 
i^hj^Ttt, PI. 0 7^-;UF5 2^S^^4f 
•y b<ajgRjW@RUS'*.** 3 6 tlStt§fl4 . 

( 2 ) 7 N3- "4 " : ICO^X' 

{4, PI. 0 7-f-;H«5 2~P2. 2 7-f-;Ub'55 

mfrtitz 1 6 h- v h tomfffstos 9 3 6 (cistt 

§il4„ 

(3) 7t--?7bn-F^' "5" «I<0^T 
54, PI. 074-/WK5 2fcP3. 07^-^F5 6 
~P 3 . 2 7 -c —IV K 5 8 UzBfrtufc 1 6 1* -y hc^Si: 
W'&KX'isAt 3 6 fcftttSfl* . 

[ 0 0 2 6 ] H2 1, 3fs:7 0 o-fe >yTO4, 1 fflc7)#^H 

ft*3oco?r^-^ 3 y^^s-ri>c 4^', 

f^CIt 01 (b) ^^3^-y 3 y 
ffl<0^7>T- V-y h^ipJSiofcs **1&3O0):* 

^-ya ycD«^{4^V^-fti^ffl^^^ 
4. 

( i ) 4 h* -y h cnmi i sgR y y'7 ^ 3 6 1 -t >y h -r 4 

<y h3-H** "0" , "1" 

( 2 ) Sg$a^7? 3 6 fc-fe 7 b 3futfiS:««»»X 

{4fflM#«t UMts^b-y 3 yi 2\mm 


(7) 


mmw-i 1-7387 


*^-^9^ (7*-V>y ha— Fj&* "2" , "3" 

[0 0 2 7] @3 (4, *%0HW^I>rn-fe-y^WN-h" 
fi7«^t7'n >y ?mX'h& . *rn-fe vim, 

nVLIW7ot7tt&^ ^<*ltt. 

1 0, M!^2 0&tfSSfr*3 Ofr^HteKSfi 

4. 

[0 0 28] 0(4, M7*7f»3 9 

j&»&SSWvC&fc HI*)«**fiiJWS 3 2b'7 htfJU 
y'X^t^S. «¥SggS2 0(4. 1 OtM 

ffi53 0 (3^73^4 £><DT* 9, ^<MT- 7*- 
•77 1 fc#3"r3-r2 2 k7>£>&4 . 

[0 0 2 9]*^f r 3-^2 2ttSfet, PL 07^ 

<0ttftfc:a^v^PC«3 3 S«HIW44MSt3-^2 
3 1 , P 2 . 0 7 4 -/H* 1 3 tfiB#§*lfc*^3 - h* 

mm i zm^zm^xm 1 3 7 *iM«it s 

Hl?fl»T3-r2 4i:, P3. 07-f-;Uh*16fc« 
WSitfc^a - h ^jffiM t *«is*fc*^v vcss 2 jR 

%U3 8&l#*^y h'T^-feXgP4 0 ^fflfp-f 43fS2 

[00 3 0] 7*-V>y hT3-;T2 1(4, PO. 0 7 
4 h 1 1 fcfiU*S*Ut 4 t*«y htf)7 *- V >y h 3- 
hSrr3- h"f 4 £ t Ciot^l/y^^ 1 0 (cfilft 
§ftfc«^)7*- , 7yN**Hl (b)~Hl (d) fc 

4 &t/'3§ 2 ?HJEt 3 - 2 5 (3 J; 4 »If f&ft * It^X(4 

«±u: o , m^3o<n^3kwjxmm3 2 

[003 1] arts, JJEr3-^2 1, 2 3-2 5(4, 
«#W(3(4 1 +M 7MZ 1 ocWU'-S' a > ^jRR 
U ^Ti53 0(c$iMi^4i.l>» 
? 1 0 fcUffilB 0 £«irf 4 2 6 1' 7 htf)S9Mf -t« 

2 6 {4 , #^l/y'X ? 1 0 fcfijWuWg» J fc*'^ > h* 
£11^3 Ofc*s3&1-4fcfc^-*"?**. *frSP3 0 
(4. »MS2 0T'O«MSmtC»^^T. ft*3-9^ 

^ a y * M^iJ^t 1*4 •/ h"C£>0. ^ff 

$[JMI53 1, PCg|53 3. l/S^7.^l¥3 4, 

3 7. H2^*i53 8. ^7x7fS3 9XW<5 
yHr^-b^»4 0*»^4. i^frSBO?) 
a U y'X ? $IJ« 3 2. P C U 3 3 V 


x?3 SI^HHtiiJV^T^feKfiWKrfl! 
l££jj*l/CH4. 

[0032] HfilMtf 3 1 (4. l?Mi5 2 0 "C^UfflS 

ftta^jv^si?f»3 o^#«jt^«3 3~4o mm 
-tmimm^mmcotmxh o , ji^rn-t 7# 

^f-i'^fi, 809&*fW1II^III§&) Wffcfcafcrn 
•fe^ttM^il^^j'MMS 2£?rr4. Sic 
W'X?$iJfllg|$3 2f4. 7t-7 7bf'3-^'2lK 

hX(4 1 6 t' >y h^SEifc (const) fcJSRl^**:? 

3 6«sift-ri»§ijiPSrff ; 5ra» 

[003 3] PC (7n/7A*7V^) 953 3(4, # 

^4 H*$iiT v >&v tfMW* * U _h£>7 

g|539(4, 32t'>yh<7)I A (4 >-7> h 7 ? i' a >"7 F 
1-70 ;W32f7 htf)I D (^7h7^yay 

^7o 7?^7i7fU fiSSOifr^f ^-nya. fcft 

[0 0 34] WJX?m3 4\$. 1 5fflc03 2t'>yhvJl 
mi- : jA?35tim<032V>v hjm\s¥*?36fr 
t>ffimZtl&, Z.tlhl6\mV t JX?35, 3 
^Sii/cfi(4, H 1 M^rn-y 2 4&tflB28l*T3 
-^2 5 T-C7)»?MIS*(=S^V , m 1 3 7 &tf 
«2adW3 8(a(BS3it, X 

(4. izzmzwmitzmz. wjxm3 4xm^ 
yyvrf-tzmoizm^tit. arfc, SS^t,? 

3 6(C*B«iSil3t«i, ^1?1^SI53 7&U f S2*fia5 

3 8 T<Dmmz% \^ti&mz, p c §k 3 3 1 1, mm 

[00 3 5] 31 1*1013153 7(4, 2»3 2h'7bf- 

n^bz firnz^ 1, mi isf'3-^2 4W sum 

?ISW6S£) SrUfffS. ^2®ff^3 8t, ^l?I»:g|5 
3 7 2*03 2 h"-y h7*-^(cS*LT*flf» 

U »2SI*t3-^2 5(Cil>|iM^TT-2fflSO^ 
^-y 3 > (Ifllil^yX^SI) ££fr 

[0036] *^5^T<r^-fe^»4 0(4, «28»7 r 
«t 4 SOftkOT-CV ^ »3 4 fc a^$fLT V ^ 
arv ^MBjt =tVt comX'^y V h' wUkS* ff=Sr 5 HIS& 

l/y'X^10OP3. 1 7 ^-;l/h 1 6(3^3— h* 


(8) 
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"id" tiWfrtiX^tz^zli. 9M**VtzWirii 
TU£17-Fc9T-?#^7yFT?b*g|54 0 2r 
UXlsisXtmiAW i-?tlfrcr> U : JX 9 (c n - F § 

[00 37] ±ISPCg|53 3. F^'7,?ff34s Hi* 
3tSS3 7. »2**»3 8&^*^5yi<r^-fe^»4 

Ott, Bfi*§*i* J: 3 fc, (li^X Ri^' 

X s L2^, R2A'x. D1AX D2A*^)rggK 
SiiTV^S. LlA'x&t/RlA'xii-etL-fim 
lS»»3 7<020«A*sK-bfc» L2A*X&tfR2 
v Ul^timi 2 MX& 3 8 CO 2 o«0 A^)*°- F fc , 
D 1 D 2 A*X|±**i*!Kj& 1 3 7&tfSS 

2is»953 8«ai*jK-hfc«a*s*Lrv^. 

(SiC^vX^3 6S.^'-fO)lI5aiII^P»1«JS) a 
fc, E&WsZf 3 6a^^ffliflIlIlltov^BfiWK: 

[0 0 3 8] 04 }4. mSOsVXf 3 6 AVtnn&m® 

mmm%ffi& t mmrm * si-7n 7 ^ arc* 4 . * 
ts, H+oajg* ( "o" ) 2 7i±, "o" 

4a|s^ii-f«^@^rSriE»Sr»ft^S. £$tFx7^ 
$IJ»3 2{4. 5«03A^bF??3 2a~32ek 
3fflW4A*"bU^^32f~32ht*>4>* l 3, Sifc 
F^?3 6}4, 8ffl<04t*7F«l^^^3 6a-3 

6 hj&» &*J, #Affl*T-^{±M^J4f'7FT 

[00 3 9]ffiRP^^lW«»32tt. 7*-V7F 

fn-/2 1 avifrfrr 3 - r 22*^ commm^zm 

o-C±fE8ffl?)A}JbF? ? 3 2 a~3 2 h fcSWHrfS 

izX 0 . #^Fx\X? 1 0 fc&ft$;ft^mm-fe*o& 
®RU^^3 6td6W$*S. 05 (a)-|5 

(d) {4, ^<D4ii'5WfSW*S*l«^-tS0'C*5. 

[0 04 0] 05 (a) (4. 7t-7 7 Fr'3-^2 1 
fc i o T P 0 . 0 7 4 -/F F 1 1 fcfiW$*lfc«*« 

"o" x(4 "i" x-fohtmmztifzm^mttfimit 

Oft. iWi, PI. 0 7 4 -/FF" 1 2 fcfc&tflfc 4 b 

7 Fa}ag0>»*J9Rl'> ? **3 6t»*W4*^tffl 
S-fS. UttWfcli* ®RU^^3 6fc:filfif§ii/£T 
-^4t7 Fmfi-e±£££v7 F^-^-g. fcRBSfc. i& 
^■FxX^lOOPl. 0 7 4— /H*l 2fcfitJ*§*Ufc 
4 b* 7 F <9}gR£ Jgft U y'X^3 6 <0*Ttitf) 4 b* 7 F 
l/^^3 6hfc«*W4. 

[0 04 1 ] 05 (b) {4. 7t-7 7 Fr3-^2 1 
t J: P 0 . 0 7 a -IV F 1 1 fcft»3*ifc«# 

"4" -ti 

{4, PI. 07 4-;FFl 2~P2. 2 7 4-;FF15 
WfcWlfc 1 6 b 7 Ftf>5gft£5gRl'> f X* 3 6 fclftlft 


Tffi 1 6 b" 7 F 3 6 e - 3 6 h fcfiifif £± 
ffil 6b~7 F3 6a~3 6d^7F$«kPlB#^ 
MI/^10»P1. 07 4-/FF1 2~P2. 2 
7 ^ — ;FF 1 5fc«|*3*Ufc 1 6 b'7 FO£8£5gRl' 
>>'7^3 6<9Tful 6 t"7 F 3 6 e~3 6 hfcfSlfrf 

[0042] 05 (c ) (4, 7=r-77bf3^'2 1 

K i ->r p 0 . 0 7 -f — ;f F 1 1 

"5" TfcSfcjJ^$;h^^o*m^£^. Zti 
{4. PI. 074-/FF1 2fcP3. 074-^F16 
~P 3 . 2 7 4 — /F F 1 8 tzWfrto: 1 6 b 7 FcoSS 
£$E$tF^? 3 6 fc*&HtfS*£teffl3-$-S . £*W 
(Cli, ®RUS/*^3 6«Tffil6tyb3 6e~3 6 
h HVrnZtl/ZT-f £±fi 1 6 f>y F 3 6 a~3 6 d 
fca^MS-fcifcEWrfcs 1tftVVX9\ 0OP1. 0 
7 4-/FF 1 2fcP3. 07 4-/FF1 6~P3. 2 7 
^ -;FF 1 8fc«flr§flfc 1 6 b'7 F<0JSR££»l'>'* 
3 6 c7)Tfi 1 6 b'7 F 3 6 e ~3 6 h tfitttS . 

[0043] 05 (d) {4. 7*--?7Ft'3-^2 1 
i:iotP0. 07-f — ;F F 1 1 Cfifflr$#ifc«B« 

" 2 " . "3 " atx "a" <7)v vftdtpTh tkimzti 

tziS&Xim^^- ¥ 2 2 (C 4 o T P 2 . 1 7 ^ -;f 
F14, P2. 27-f-;FF15. P3. 27-f-/FF 
1 7 VP 3 . 3 7 4 — ;F F 1 8 (0^< t fc-Ofcg 

(Ri 5) **»gs<irv^*^w*isyrs 

Ir^-t. PI. 0 7 4 -/FF 1 2 fcilA^^ 

m^-isB*. »isw7-f-^H5 9av»2as 

SC7 4 -;f F 6 o^< k i>— OCO^l^-^ 3 
J: ->TsafcU ^ ^ 3 6 w^lM^'ffiffl Sfifc < R»IB 
Sfufe) ftt. ^iScFxXi? 3 6 fctwWfnfctSfrf 

[0044] ^«cW{C{±, ®RU wtSttfl^ 

pcsp33. mitim.&37wm2mM.m8Mvf 
txMzmfr&ztitznmz. 3 2 b7 "0" * 

coffifflf^tc ^ u r tT tJ < <0Ji. ^SCF ^ ^ 3 6 t(i 

m.ifi-'&mmzmtz^i^z. wmmx. o±e 

<?)ffi£XZ#ziX'®.ibmwZ^o . 
[004 5] U±«4a^, #^Fi^l 0COP0. 
07-f-;FF'l lcOffi^ "0" , "1" . "4" „ 

"5" <9%&teti. Si:Fxx^3 6^lK«Stt§^ 
m^i^7 F$^*^fT/s^i^'Si:^> > 'x^3 6 

( P cm 3 3 *)fW5:«j£ ) mz . P c 35 3 3 olllffl^ 


(9) 
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[0046] m 6 li, ?cu3 3<mm%m$&*t7 

Dv^ItfcS. PC^3 3i±, %m "4" &^tHs 
W&ffiltCi&SHJgg ( "4" ) 3 3a. 2A^U? 

^ 3 3 b , 2raJ8&3 3 c . &(dSi$S1rt*S**tf>7 
Kl/*£«m-4PC3 3d&tf4A#-fel^*3 3e 
*»4>«jSSfL4. iOPCi53 3T1±. jMJt»2 0j&»6 
cOMfPft-^-^^o ttl/^^33b, 33e jWftfWi 
£ i: t J: 0 . OT« 3 ii 0 cofficov vftitpifiimr H 1^ 
;*fcLT*U?*3 3ej&»6lflr4*7x<y?-|»3 9fc:iitfJ 
$ft4. 

( 1 ) PC 3 3 dttflglC "4" 2rJnSt/tfi 

"4" £Mt-r4^J2. lo 
<^#^^S3& I 4 am M 3 2 t'-y b ) fc fcJ: 

(2) PC3 3dc7)|^m^a^^^3 6cO^S:An 

-ti^.mm. pi. 0 7-f-/i/Hi2t±oTffi 

(3) 5£»l^;**3 6fl>l*i8 

^l^***3 6flrt££l^#fl&i:l/C#tt 
ti*^. Mitf , PL 0 1 2£.£~>Xlk 

mmizx imtfmfeztix^z t^m^-? 2 3 

[0 04 7] JjLhWidK, C!C7)PCaS3 3{i. 
JraJHS 3 3c fcflM. . jgRU i?X? 3 6 WfcftSilfcffi 
fcit&ffl^SffijSfc&o-O^tfrC, S 181**3 7* 

^36 commmzmmmximmmt ixm-th 
mmmm%ozttfxz&, 

tzim^^ru^ -/^-comi^z^xtm-f 4 . 

[0 048] H7li, 3 2t*>yh«D$gR£8l3«lg«9-- 
0£Rlfc«MI^il»') (Af7rS80) . ^ 

^mz]/ : Jz?R2wmmmv- ( -y r s s 

IKS t>lZ%CDl&mz3 2 t'-y bCDSSfE "0x8 7 6 
5 4 3 2 1" (1 "8765432 1" ) SriO 

i (Xf77S82, S8 3) , M.mzls ; JZ?R3$: 
7VTLX&K ( Xf7/S 8 5 ) i:V^«S6W*S*l 

[ 0 0 4 9 ] 08 1±. H7fc*S*lfc*ffll*JS£*7*n 
•fe -y-tf^T^^^rn^^ A<7)M£Scf ETC&4 . - 
«rn/5Ali 3«^H*7 l~7 3^ffij££:flT 
U4, l1t#lffltf)ifiNH:ffl^U #ffNJ-tf>l*j£tt#7 
4 -/!/ H (CftWifcr>-t- «y ? $ tlT V > £ . & 


mtn (n = 0~F) " (±7 *- 7 >y h 3- I* "n" £ 
jj*U "Rn (n=0~l 5) " iiU>^Pf 3 4^ 
^loiOU^^^'t. "Rl 5" figi^v 
7.?'3 6£S5frf4. 

[00 50] @9{i, a8fc*S*Ut7 , o^5A*Slff 

R0Ml3RtfJgRl/S>.**Rl 50>flg, 

LI. Rl, L2, R2*8Hl4T-^*^S*lTV^ 

4. ±IEH8.&tflSI9£fflVVC H ##^7 l~7 3«rfc 

(#^7 1 ) #^7 1^1/^^ 1 OKn-KiSft 

l^$tL/ci)#&-r4o 

[00 5 1 ] y^V'yhfn-^lll fft^l^T. 
^lOWPO. 0 74— JUKI l^Ofl ( "f mt4" ) 
3&»6, ,I?)ift^i7*- 77 b3-b'# "4" <02^ 

is 3 y^M^ijuff s^i-s i o mmt^ 3 o * $o»r s . 
( 1 ) m^^-i/ay 

5@RI/^^II!HIP»3 214, |*1^8ffl^l/^^3 2 
a~3 2hHWt££i:'?\ 15 (b) 

PI. 0 7<f-;H<12~P2. 27 4 
-/WF 1 5 tfiWSilfc 1 6 f-y bCDjm (0x876 
5 ) Sr^R U ; JZ?3 6 CDT0L 1 6 f y h (ctB*!rt4 . 

"0x00000000" "0x0000876 
5" USSMCth. 
(2) I2^^y 3 y 

^2SIJtSP3 8*i, tafflP^^R0<0rt§( "0x3 
33333 33" ) fc&JHUS^R lfl>fig ( "Ox 
22222222" ) fc ZAJl k I. ZZXWMUz® 

ts ^(ois*^st/mffl^^x^Rottstt-ri.» 

H9co^a-y^^^;l/t 0~t ItSSitiJ: 
jUfflUyX^ROW^il ftl^T-^) "0x3 

3 3 3 3 3 3 3"*^ "0x11111111" izmt 

■ti. 

(^7 2 ) mz, 2tf$i<frU : JZ? 1 0£o- 

F$il4fc. *7°n-fe<y^(iH9^^o«y^^^^t 
l~t2t*S*uttt#*t4. 
[00 52] 7*-77bf3-^2 1ll ±12^7 
^y'X^10?)P0. 0 7^- 
Zl^KllcOfK "fmt4" I^)#*Ji7*- 
77bn-W "4" W2^U-^gy^T*4i: 

xoizmimomm-tz. 

( 1 ) JSl^P-S/S^ 

$m.vi>xnmm3 2\i. n%^%\m^v?932 


(10) 
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a^3 2hmmi-&ZbX\ H5 (b) 
WfmiZXL PI. 0 7 4-/HU2-P2. 27 4 
1 5 t«fif§ilfe 1 6 t-y h^SiJ (0x432 
1 ) %%&l'i?Z9 3 6<VTtiLl 6t'«y htffilfrf £. 

09«?n«y?lM?^t l~t 2(C*3*l 

"0x000 0876 5" fr£ "0x8765432 

1" fcSgfW"*. 

(2) f2«^Wyay 

JB2**»3 8tt, ?Jlffll/> ? ^^R2«^ ( "0x0 
000 00 04" ) fciHJHUs/X*ROtf)|*|£ < " 0x 
11111111" ) kZTJlb U ££TS»U:& 

IS*, 19^n7W?^t l~t 2fc^S*UJ; 
d(c, iUfflu^'x^ROcort^i. -Wl4*C^) "Oxi 

1111111" "0x44444444" fcSflS 

(#3-7 3 ) ftftfc. ^7 31MtAtVi?X9 1 0 ten 

t 2~t 3£^£ft£iW£-f4. 
[00 5 3] 7t--77bf'3-^"2 Hi, ^Pi/'^. 
?10<7)P0. 0 7 1 10>tt ( "fmt7" ) 

£tfhfMMi7*— V-ybn-Ktf "7" 

p - x a yfllrt>T* 4 fflffi t , OTo 2 -oco^ 

^ g Vtf®mm*tlh i -3 ^ISfiU 3 0 £f8tH-4 . 

( 1 ) mico^u-^sy 

mummni. ^M]y ; J^Ri5<Dm ( "ox 

876 543 2 1" ) ) tttifUBPS^ROWrtg 
( "0x44444444) fc£A#i:U Ztl^ZM 

4. @9c0^o-y^^^^t2~t3^ 

"0x44 4 44 4 44" *»6 "0xCBA987 6 
5" KSSffcU jgRW^Rl S^flm^UTSfl 

J„ 

(2) ^2(0^!/-yay 
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HM?;Ut2~t 3 fc*$*L4 .tat. ?JlfflPxX?R 
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jico#^7 1 , 7 2fc»oT#WE«S*u 
j/*** 3 6 b 3*lfc#6«ttS*lfctM:, H3# 
@m^7 3KJ:oT*iJffl3*ifc. i^iatLT, a 
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» 4 0 b*-y b k V ^ JtlRWfiv^Hft^)*^* 0 % 

t^mx4^<nj[^- ; s avzn^zmft^hz-t 

(2) ttz. 3 2t'7MgI^CJ:ot3»^ 
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t^lgSfilufE^^o^y-y a y 7 ^ FV) 
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^y-y 3 y7 * -^FUfflO lT^ti4^t\ 3- 

[0 07 2] i^i, |tffEm2^f¥S!±. MIEm2cO 
^7 y F7 1" -/P F tK*^^7y F lz£->Xi% 

{±s MIEU 3 cojT^.7 y F 7 -f F Kfij^fut^^ 
y Hfci o T^Stifer-^^3tffif^l«**^rf 
4k-t4dktt"#4 0 iWci^T, JMB^tUkO 
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ot. mi^ffiB^ / <y-y3y7^-^FWi^ / <y 
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[010] 16^yh<0£i^$d®I£P5irn-t.y-9- 

[01 1 ] 01 1 ( a ) 12, MWnt7lWifft 
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Rsl ': Rdl 
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opl 
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opl 
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